Abstract. This paper studies the uniqueness, stability and astringency of the solutions of a class of nonlinear parabolic equations with time delay. First, we establish a compact difference scheme for the initial value problem for nonlinear parabolic equations with time delay. Second, we prove the existence and uniqueness of the solutions of the difference scheme, and unconditional stability of the initial value problem using the discrete energy analysis method. The convergence order is
Background
In recent years, mathematical models that are described by parabolic equations with time delay have been used frequently in the fields of biology, medicine, control systems and many other fields of sciences. In addition, researchers have paid much attention to the study of the existence of solutions of boundary value problems for parabolic equations with time delay and have obtained many results. This paper studies the following initial boundary value problems for nonlinear parabolic equations with time delay:
where the coefficient of diffusion P and T is a positive constant and the delay parameter 0.
are given known functions.
Establishment of the Difference Scheme
Lemma 1 [8] Suppose that 6 11
240
Lemma 2 [9] Let W be a non-negative definite matrix. For an arbitrary constant 0,
is a non-negative sequence and satisfies
, where , AB and are non-negative constants.
Main Results

Lemma 4
We rewrite the compact difference scheme   2 in vector form:
Theorem 1
Suppose   
We omit the small term k i R in   2 and construct the compact difference scheme as follows: (1)- (3) and
the solution of difference equation (5)- (6) and
The real solution of this problem is Figure 1 provides the error curves of numerical solutions for (4.1) using scheme (2.15)-(2.17).From Table 1 and Figure 1 , it can be concluded that the numerical results are consistent with the theoretical results.
Conclusions
